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The tabulated values of the ratio of cone mnfécéijiiresme to
pressure at the shock, Pc/Pos Presented in Ref. 1 for 7 1.405 and
1. 333 at M = o indicate tha.t this ratio 13 sensibly maependent of
cone angle for a range oi’ cone a.ngles from 5° w-‘se !l'hese tabulated

;“‘;w.mes are Bhown 1n Fig. l together with so:mticm or = 1.567 from

It 1s ev:ident that. the exact solution is independent of cone
angle for a.ll y vwhen l&, = o and is, therefore, :]uat a8 function of

y. This d.ependence on 7 can be closely approx:lmtedby Eq (1) as
demonstrated in Fig. 1.

Do _ [u(v + 1) ]’/"‘

P2 L2+ 1)t M.

Since for vedge flows, pw/jpa is also mdependent of wedge angle, namely
, pw/p 1, a relationship between wedge and cone flows at M = is '
indicated. ' ' '

To investigate this relationship in more detail, it is advan-
tageous to examine the flows over wedges and cones in thg hodograph 7 ="" |
plane (u, v coordinates). As shown in Fig. 2, the hodographs of ‘
wedge flows are circles of radius rlr + 1 with centers on the abscissa

at. 7/7 + 1, while the hoaographs of cone flows are the Busemann "apple"

curves. By analogy to wedge flows, 1t :I.s of :I.ntereat to note how
closely the "apple" curve is approximated by an arc 01’ a circle for
cone angles up to dete.chment. The dimensions of this spproxi.mting

circle can be computed from an effective specific-heat ratio that 13




.‘rRef?erence 1 gives Bp, = 57 525° for 7y = 1. 1405 from vhich en

effectiva Bpecific-hea.t ratio 74 = 1/sin 57. 525 can be estimated

, an accurate effective apecific-heat ratio can be obta.i.ned. 1:
’ If this @proach is usea for a. specific-heat ratio of :

lhO ‘ ,he effective ‘epecific-hest ratio is 1.1853 for which the
cone angle for detaclment would be 57 527 This value differs from
that previously cited from Ref. 1 in the £ifth signif:lcant figure.
By analogy, the circular arc that approximates the conical flow hodo~
graph has a radius of | 1/(71/2 + 1) with center at rm’/(r"’2 +1)

. a8 shmm in Fig. 2. Within the accuracy of Fig. 2, the approx:lmting " ;

circle cannm: ‘be dﬂstimiahed from the exact mmerical aointion

for all cone angles up?;:to_ da‘bachment.

m Lapproximt:lng;equatioh for shock angle of conical flow 18 '
derived from vedge theory 'by replacing y by 71/ 2, '.l'he exact soln-
tion for weak shock angles ofvedgeflows fromref 3 13

2

sin® 0 = L [14- 7 sin by - cos 6,,(1 72 sin” 5‘,)'”2] (2) ; *

a.nd, therefore » for éonical flow :

(3) i

1/ 2 sin2 8(,‘ - o8 53(1 -7 sin.a .5,@_)

Rt

E ‘sm;\.arly, the shoekrangle for detaclment or _weages?i "gimn by
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: . . Equations (2) and (3) and exact solutions of shock angle for conical
|  flow sre compered in Fig. 3. It is believed that Eq_a. (3) and (s) glve
shock angles for cones with an error 1ess than 0.1° for 7 1.400.

'.g:n-.isof mteresttonotefrmnFig. 3tha.t the emct detachnentcurve

ror wedge ﬂow clasel.y approximates that for cm

‘The preasure coeffiéient for conica.l flo'w ‘a.t 1& -'a can be :
expressed as ' . 7
- ',1. ‘ ‘ 2 ; ' V

It follows from Egs. (1), (3), ana (6) that a clase a;pproximtion for

7/7-2
cp,(,ﬂ) [:iz::;,]
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